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INTERNATIONAL MOBILE COMMUNICATION ROAMING SERVICING 
SYSTEM OVER THE INTERNET PROTOCOL 

5 Technical Field 

The present invention is related to communication 
systems. More particularly, the invention relates to an 
Internet phone system for providing telephone service 
over the Internet Protocol, 

10 

Background of the Invention 

Attention recently has been directed to the Voice 
over Internet Protocol Technology (VoIP) due to its cost 
reduction benefits in communication achieved through an 

15 efficient management of the existing network resources 
and the easy of maintenance achieved through an 
integration of telephone and data networks. 

Voice communication over the Internet, which 
differs from the Public Switched Telephone Network 

20 (PSTN) , has been rapidly developing ever since its first 
implementation as an Internet Phone Software on 2 nd 
February 1995 by Vocaltec Inc. The initial model now 
commonly known as the PC to PC model where each caller 
and receiver communicate through his/her personal 

25 computer equipped with a sound card, speaker, microphone 
and modem (or network card) . In this case, the call is 
achieved by using the identical software that compresses 
the voice signals, converts them to IP packets and 
transmits them through the Internet . 

30 As the technology progresses, a dedicated gateway 

server for ..the Internet, call has appeared to act . as an 
interface between the Internet and PSTN. This gateway 
server is equipped with a Voice Processing Card that 
enables the users to make Internet calls using the 

35 standard telephone set. FIG. 1 briefly illustrates an 
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overall configuration of the conventional Internet 
telephone system commonly known as the Phone to Phone 
type. If a caller dials the telephone number of an 
Internet Telephone Provider, the call originated from 
5 the caller's telephone set 11 is transferred to the 
nearest gateway server 13 through the PSTN 12. The 
gateway server 13 converts the analog voice signals to 
digital signals and consequently compresses them into 
Internet Protocol (IP) packets. 

10 The gateway server 13, based on the receiver's 

number inputted into the caller's telephone set 11, 
requests the IP of the nearest gateway 15 from the 
receiver's telephone set 17 using a gatekeeper 18 
connected over the Internet 14 and transmits the packets 

15 to the gateway 15 that possess the corresponding IP. The 
gatekeeper 18, commonly called as a Call Agent or Call 
Server, carries out conversions of the address between 
two different networks (in this case, the address 
between the telephone number and IP address as a node 

20 over the Internet) and performs as far as the 
authorization of the subscribers based on the Internet 
Telephony Signaling Protocol (ITSP) . This sever is 
generally managed by the Internet Service Provider. Here, 
ITSP means the standard protocol that defines the 

25 required signals and control types for a call setup and 
telephone call in the VoIP system such as H.323 or 
Session Initiation Protocol (SIP) / Media Gateway 
Control Protocol (MGCP) . 

The gatekeeper server 18 can be located on any 

30 arbitrary position on the Internet 14. Also, it can be 
implemented physically on the. same gateway server 13 or 
can exist as a server connected by an internal LAN 
rather than the Internet, as indicated as a broken line 
in FIG. 1. The detailed explanations on such 

35 configurations have already been disclosed and apparent 
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to those skilled in the art prior to the filing date of 
the present invention, therefore, the detailed 
description will not be provided here. 

The gateway 15 at the receiver's side 
5 reconfigures/reconstructs the received packets, performs 
analogue conversion and connects each call to the 
corresponding receiver through the PSTN using the 
telephone number of the receiver's side decoded from the 
signal packets. The use of such Internet telephone has 

10 been increasing rapidly due to its outstanding network 
efficiency and economy over the standard telephone that 
uses the PSTN. However, the main usage of the Internet 
telephone lies on International calls rather than local 
calls due to its complex operational method that must 

15 pass through a gateway. 

In case of using the International Telephone 
Roaming Service on the PSTN, if anyone makes a telephone 
call to a person to his/her local telephone number, 
while being unaware that he/she is presently on a 

20 business trip to overseas, it was possible to 
automatically connect the call to his/her overseas 
number following an Instruction Message. However, the 
usage of the International Telephone Roaming Service on 
the PSTN was very limited due to its high cost. 

25 

Disclosure of the Invention 

The present invention is designed to overcome the 
above problems of prior arts. The object of the 
invention is to provide a system that offers the 
30 International Telephone Roaming Service at low cost. 
Further objective of the present invention is to provide 
a system that offers the International Internet Mobile 
Communication Roaming Service at low cost. 

According to one feature of the present invention, 
35 the International Mobile Communication .Roaming System 
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over the Internet Protocol comprises: 

a PSTN server for registering, the home telephone 
identification number and the International Internet 
Roaming Request Information that includes the overseas 
5 telephone identification number received from the user, 
to the roaming database, and for receiving the call 
signals from said home telephone identification number, 
and for extracting the corresponding overseas telephone 
identification number by searching through said roaming 

10 database using said signals from said home telephone 
identification number, and for transferring said 
received call signals together with said overseas 
telephone identification number; 

an Internet Call Server for receiving said call 

15 signals from said PSTN server, and for extracting the IP 
of the overseas gateway nearest to the overseas 
telephone by searching through the address change 
database using said overseas telephone identification 
number contained in said call signals, and for 

20 transmitting said call signals to the overseas gateway 
as Internet Protocol Packets by converting said call 
signals into digital signals, compressing them and 
attaching said extracted IP to the Internet Protocol 
Packets . 

25 According to another feature of the present 

invention, said Internet Call Server further comprises: 

a gateway server for receiving said call signals 
from said PSTN server, and for transmitting address 
change request signals with said overseas telephone 

30 identification number contained in said call signals, 
and for transmitting the call signals to the gateway, 
which has the received IP address information after 
converting said call signals into digital signals, 
compressing them and converting them to Internet 

35 protocol packets; 
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a gatekeeper server for extracting and 
transmitting the IP of the overseas gateway nearest to 
the overseas telephone in response to the address 
request signals from said gateway server. 
5 According to further feature of the present 

invention, said PSTN server receives the International 
Roaming Request Information from the user's computer 
which connects via the Internet. 

10 Brief Description of the Drawings 

FIG. 1 illustrates an overall configuration of the 
conventional Internet telephone system commonly known as 
the Phone to Phone type. 

FIG. 2 illustrates the configuration of the 
15 International Mobile Communication Roaming Servicing 
System over the Internet Protocol according to one 
preferred embodiment of the present invention. 

Fig. 3 illustrates the configuration of the 
International Mobile Communication Roaming Service over 
20 the Internet Protocol according to another preferred 
embodiment of the present invention. 



EMBODIMENT 

25 Hereinafter, preferred embodiments of the present 

invention will be described in detail with reference to 
the accompanying drawings. The present invention 
provides an International Internet Mobile Communication 
Roaming Service that is convenient and economical for 

30 the frequent international flyers. By subscribing to the 
service, the user can forward the incoming calls to 
his/her mobile terminal at home to his/her overseas 
number while on a business trip to overseas. 

FIG. 2 briefly illustrates the configuration of 

35 the International Mobile Communication Roaming Servicing 
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System over the Internet Protocol according to one 
• preferred embodiment of the present invention. The 
roaming service system according to one embodiment of 
the present invention, can be explained separately as 
5 Requesting Section 100, Calling Section 200 and Receiver 
Section 300. 

The Requesting Section 100 is the configuration 
for requesting the International Roaming Service. The 
user's roaming information can be registered to the 

10 Roaming Database 25 either by accessing the Web Server 
22 through the user's computer which is connected to the 
Internet 14 or by directly connecting to the Roaming 
Server 26, in terms of ARS type function, which is 
connected to the exchanger 27 through a standard 

15 telephone set 211. 

For example, for the user who dose not wish to 
miss the calls directed to his/her mobile terminal at 
home while on a business trip to US, should register the 
International Internet Roaming Request Information that 

20 includes his/her home mobile terminal number as a home 
telephone identification number and his/her overseas 
mobile terminal number as an overseas telephone 
identification number. This information can be 
registered by accessing the Web Server 22 using the 

25 user's Web Browser. 

Once the subscription to the International Roaming 
Service has been completed, the information concerning 
the status of the user's subscription to the 
International Mobile Communication Roaming Service over 

30 the Internet, home mobile terminal number as a home 
telephone identification number, overseas mobile 
terminal number, i.e., a US mobile terminal number 
subscribed over there, and as an overseas telephone 
identification number, are registered to the Roaming 

35 Database. If anyone dials the user's home telephone 
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identification number, first of all, the call passes 
through the exchanger ' 27 in case it is a Circuit 
Switching Network and is identified as the call for the 
user who is registered on the Roaming Database 25. 
5 Afterwards, the user's overseas telephone identification 
number is extracted from the Roaming Database 25 and the 
call is forwarded to this number. From then on, the 
signal is transmitted by the Phone to Phone type as 
explained previously . 

10 The gateway/gatekeeper server 13 converts the 

received analogue voice signals to digital signals, and 
compress them into IP packets. Also, the gateway server 
13 based on the user's received overseas telephone 
number extracted from the Roaming Server 26, requests to 

15 the gatekeeper 18 on the Internet 14 pertaining to the 
IP of the gateway 15 nearest to the user's overseas 
telephone set 17. The IP packets are transmitted to the 
gateway with the corresponding IP address. The gateway 
15 recovers the compressed digital signals, converts 

20 them to analogue signals and transforms them into the 
conventional PSTN signals. Afterwards, the gateway 15 
transfers the signals to the user's overseas telephone 
set 17 by setting up the PSTN. 

Fig. 3 briefly illustrates the configuration of 

25 the International Mobile Communication Roaming Service 
over the Internet Protocol according to one preferred 
embodiment of the present invention. Unlike the 
embodiment illustrated in Fig. 2, the gateway server and 
gatekeeper are implement as a single server in this 

30 embodiment. Detailed explanations will not be required 
here since the functions are identical whether the 
separate servers individually connected through the 
Internet, or separate processors implemented on the same 
server, or sequentially constructed processors on the 

35 same server. 
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As shown in Fig. 2, the user can request for the 
Internet Roaming Service by accessing the Web server 22 
through the user's Web Browser 212. For example, for the 
user who does not wish to miss the calls directed to 
5 his/her mobile terminal at home while on a business trip 
to US should register the International Internet Roaming 
service Request Information that should include his/her 
mobile terminal number at home, as a home telephone 
identification number and his/her mobile terminal number 

10 in US as a overseas telephone identification number 
before leaving for US. This International Internet 
Roaming Service Request Information is registered in the 
Roaming Database 25 by accessing the Web server 22 using 
the user's Web Browser 212. The web server 22 and Mobile 

15 server 24 are shown to exist as separate servers in this 
embodiment, however, physically they can exist on the 
same server. Also the embodiment can support the Web 
protocol as well as the Internet Protocol such as HTML 
or WML. 

20 The present invention is not only limited to the 

International Internet Roaming Service Request through 
the Web site but can also be registered by the Mobile 
Server 24 via the Base Station 23 by calling up a 
special telephone number provided by the Service 

25 Provider using the user's mobile communication terminal 
11. In this case, either the existing ARS or more 
preferably through the mobile communication means such 
as WAP, SMS, ISMS protocols that is capable of two way 
text data transmission or reception, can be used. 

30 As a further example, the ARS type that uses the 

.standard Circuit Switching Exchanger as illustrated in 
the previously embodiment is also feasible. Detailed 
explanation on such network system will not be provided 
since the system is apparent to those skilled in the art 

35 through many prior arts on the WAP or ARS applications 
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disclosed as such. The given three types of examples of 
the International Internet Roaming Service Request can 
either be implemented simultaneously, or only one or two 
can be selectively implemented at a time. 
5 Once the subscription to the International Roaming 

Service has been completed, the information concerning 
the status of the user's subscription to the 
International Mobile Communication Roaming Service over 
the Internet, home mobile terminal number as a home 

10 telephone identification number, overseas mobile 
terminal number, i.e., a US mobile terminal number 
subscribed over there, and as an overseas telephone 
identification number, are registered to the Roaming 
Database. If anyone dials the user's home telephone 

15 identification number, first of all, the call passes 
through the exchanger 27 in case it is a Circuit 
Switching Network and is identified as the call for the 
user who is registered on the Roaming Database 25. 
Afterwards, the user's overseas telephone identification 

20 number is extracted from the Roaming Database 25 and the 
call is forwarded to this number. From then on, the 
signal is transmitted by the Phone to Phone type as 
explained previously. 

The gateway/gatekeeper server 13 converts the 

25 received analogue voice signals to digital signals, and 
compress them into IP packets. Also, the gateway server 
13 based on the user's received overseas telephone 
number extracted from the Roaming Server 26, requests to 
the gatekeeper 18 on the Internet 14 pertaining to the 

30 IP of the gateway 15 nearest to the user's overseas 
telephone set 17. The IP packets are transmitted to the 
gateway with the corresponding IP address. The gateway 
15 recovers the compressed digital signals, converts 
them to analogue signals and transforms them into the 

35 conventional PSTN signals. Afterwards, the gateway 15 
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transfers the signals to the user's overseas telephone 
set 17 by setting up the PSTN. 

Industrial Applicability 
5 As described previously, the present invention 

provides an International Mobile Communication Roaming 
Service over the Internet Protocol in connection with 
the roaming service and phone to phone type, therefore 
an International Mobile Communication Roaming Service 

10 that is a convenient and economical can be provided. 

The invention has been described with reference to the 
preferred embodiments. Obviously, modifications and 
alterations will occur to others upon reading and 
understanding the preceding detailed description. It is 

15 intended that the invention be construed as including 
all such modifications and alterations insofar as they 
come within the scope of the appended claims or the 
equivalents thereof. 
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WHAT IS CLAIMED IS: 

1. An International Mobile Communication Roaming 
Servicing System over the Internet Protocol comprising: 

5 a PSTN server for registering, the home telephone 

identification number and the International Internet 
Roaming Request Information that includes the overseas 
telephone identification number received from the user, 
to the roaming database, and for receiving the call 

10 signals from said home telephone identification number, 
and for extracting the corresponding overseas telephone 
identification number by searching through the said 
roaming database using said signals from said home 
telephone identification number, and for transferring 

15 said received call signals together with said overseas 
telephone identification number; 

an Internet Call Server for receiving said call 
signals from said PSTN server, and for extracting the IP 
of the overseas gateway nearest to the overseas 

20 telephone by searching through the address change 
database using said overseas telephone identification 
number contained in said call signals, and for 
transmitting to the overseas gateway after converting 
said call signals into digital signals, compressing them 

25 and attaching said extracted IP to the Internet Protocol 
Packets, 

2. The system according to claim 1, wherein said 
PSTN server is a mobile server. 

30 

3. The system according to claim 1, wherein said 
PSTN server receives the International Roaming Request 
Information from the user's computer which is connected 
via the Internet. 
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4. The system according to claim 1, wherein said 
Internet call server comprises: 

a gateway server for receiving said call signals 
from said PSTN server, and for transmitting address 
5 change request signals with said overseas telephone 
identification number contained in said call signals, 
and for transmitting the call signals to the gateway 
which has the received IP address information after 
converting said call signals into digital signals, 
10 compressing them and converting them to Internet 
protocol packets; 

a gatekeeper server for extracting and 
transmitting the IP of the overseas gateway nearest to 
the overseas telephone in response to the address 
15 request signals from said gateway server. 

5. A method for the International Mobile 
Communication Roaming Service over the Internet Protocol 
comprising the steps of: 

20 receiving the call signals directed to said home 

telephone identification number; 

extracting the corresponding overseas telephone 
identification number by searching through said roaming 
database from said home telephone identification number 

25 received; 

extracting the IP of the overseas gateway nearest 
to the overseas telephone by searching through the 
address change database from said overseas telephone 
identification number; and' 
30 transmitting said call signals to the overseas 

gateway as Internet Protocol Packets .by converting said 
call signals into digital signals, compressing them and 
attaching said extracted IP to the Internet Protocol 
Packets. 

35 
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